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PROBLEM TO BE SOLVED: To prevent the 
return operation of belt temperature from being 
unstable in a conventional belt system image 
heating device by which warming-up time can 
be shortened. SOLUTION: The device have a 
heating roller having magnetic permeability 
obtained by setting a Curie temperature to a 
specified value and movably stretching the 
belt, an electrically conductive member 
arranged inside the heating roller, and an 
energizing means energizing the belt from an 
outside through the belt; and the belt 
temperature can be controlled to be stable 
without spoiling a temperature rising speed by 
making the conductive member take a first 
position and a second position different from 
the first position. 
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[0043] 

In Fig.6, when a heating portion 44a of a heating roller 44 reaches 
near Curie temperature, magnetic permeabiUty is reduced, and therefore 
flux disperses to a conductive member 45 provided inside as shown by arrows 
E and E' in the figure, and an induced current flows overwhelmingly in the 
conductive member 45 having a high electric conductivity. At this time, the 
electric conductivity is high, namely, resistance is low, and therefore when 
current is maintained constant, the number of times heat is generated 
becomes extremely small and temperature is stabilized. According to the 
calculation, the depth of the portion where current is made to flow due to the 
skin effect becomes about 0.3 mm when the frequency of exciting current is 
30 kHz. When the thickness of the heating roUer 44 is equal to or more 
than the skin depth, current is generated almost in the heating roUer 44 
when temperature is low. When the current frequency is increased, the 
skin depth is decreased accordingly, so that a thinner heating roUer can be 
used. However, when the frequency of the exciting current is increased too 
much, noise to be audible outside is also increased. 
[0044] 

The magnetic permeability shows substantially the same value xmtil 
about 140 degrees as shown by a curve ji in Fig. 8, however, the curve is 
gently drawn from here to decrease the value until the Curie point Tk. 
Namely, the magnetic permeabflity is gradually decreased and an amount of 
flux that passes through the heating roUer 44 is gradually increased 
accordingly. Therefore, an amount of magnetic flux that passes through the 
conductive member 45 is increased, and the induced current that is 
generated in the conductive member 45 is increased. As a result, the rate of 
temperature rise of the heating roUer slowly decreased at over 140 degrees 
and stabilized at aroxmd 190 degrees. 
[0045] 

Fig. 9 shows heating-up time of the heating roUer 44 where a 
transverse axis indicates heating-up time and a longitudinal axis indicates 
temperature of the heating roUer. In Fig. 9, a curve A shows heating-up 
time when an arc portion 45a of the conductive member 45 and the exciting 
coil 23 are in opposite phase with each other, and the rate of temperature 
rise thereof is slowly decreased at over 140 degrees and stabilized at around 
190 degrees as mentioned above. 
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[0046] 

Here, when the conductive member 45 is fixed to a position where an 
arc portion 45a whose distance firpm the heating roller 44 is substantially 
constant is not made to be opposite to the exciting coil 23 and the exciting 
coH 23 is energized as shown in Fig. 7, the flux passes through the heating 
roller 44 as illustrated by arrows D and D ' in the figure at low temperature 
of the heating roller 44. Even if the temperature rises to decrease the 
magnetic permeability, the distance fifom the arc portion 45a of the 
conductive member 45 is far and the heating roller 44 is out of the range of 
the magnetic field due to the exciting coil 23, and therefore the flux hardly 
passes through the conductive member 45 as shown by arrows E and E' in 
the figure. In other words, the induced current flows almost in the heating 
roUer 44 and the rate of temperature rise is almost unchanged. A curve B 
in Fig. 9 shows a case in which the arc portion 45a of the conductive member 
45 is not opposite to the exciting coil 23, and in the present embodiment, the 
heat roller 44 rises 190 degrees in about 14 seconds and thereafter continues 
to rise thereafter. 
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